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t^si 4©i4o i tew:, ggfgi 0T?2ffi-fbL/fe^;i/-y >r x^x^o^h 

[0 13 8] 

1 4 0 1 OD^ffittRadial Frequency^ & y „ ^-;^fX7X^7-'Jx^ 
^l/£££<Z>liO& ^e>©j£ig&^LTV^ 0 JSEIftliPower spectrum 

7f»y, ^ffflRadial Frequency©j^-rKlllJC»Sffi(i^t^CD 2^%il y^i&fll 

[0 13 9] 

01 3 £LtfMVT&Z>Zl. J ^ X^^Zltm mWLf&ftlzM 

AK©BK:#jfc3*iK<v*;i tot, >f hz/V >#^T* 

tt, ^&fflv^fc|if*le89^!^|tW#©leWS:*3K"r&IRK:, -fft—j^X-* 

[0 14 0] 

1. sfc«7>f h^>f X&£jEfc*-S 

2. pg^gcD2>iit®^EP gl c&aMttJfcy-f b;>fX7^^) icn-/\°x:7^;i/# 

U^&frv^ #M»®#P' gl £3£f& 

3. PgM g (*J«Ht: 1 2 7)©®iilD-;U7^ y >**l®#P' gl 
&ifc8U »H©*£v*JBlc, 2|tS«P g ©a5l©H3IS:S«S*> 2ffiM^P g 

4 . «^*/hJC3&-6*7*, 2,3 0^5:iyiU 2#®^P gl (fcJJMtt* 
t7-f W>f Xv*?)£4>U-c5oPg|!l g(«7*B4S: 12 7) ©2'fBH0P g 

5. PgM#lCPg|®g+ 1 (g-1 )<D 2m(Dm (&) <D,&£^>**i*&&glC-£;*., 
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[0141] 
[0 14 2] 

Wz.&3 2 x 3 2CD^;i/-y>rxv^^T^ii mmztiziMmto (Wl'P) -t 

[0143] 

L ^ ^ y #U A° # - 2/ b £ Ixfc v> £ V^ ? Z> o 

[0144] 

) 1 2 0 1 S:^-r o SI 2 -£13:0 — 2 5 5©^T©M * ftfCH0tgt 

[0 14 5] 

fe*J, 09itWU rj.Opt.Soc.Am A/Vol.9, No. 11 /November 1992 Digital halfto 
ning technique using a blue-noise mask Tehophano Mitsa, Kevin J. Parker j 

^izw b < mm s *it v> -g> „ 

[0146] 
[0 14 7] 

<£ M M M*£ \f - ? tfiL £ & V > HI (C Wt f 1 2 T ^ 5 o 
[0148] 

03 8{C, &6=r- W*?<D#ffc@2?!J<Z>— gPfc^-To 
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[0 14 9] 
[0 15 0] 

@i4©i4 02jc, n->~?x2<Dmui or* 2mitLfcm-&<DQmmwLWi 
*&&<DW&mzm-to 140 i <D-?)v- s ^x-?x?<DQmm®Lmm&£.mc< 

[0 15 1] 
[0 15 2] 

D<. @12012Olt^t{f}3|lIM (t^h^A) 
[0 15 3] 

£f#nfif?ginf £ a ^ y x & < M&&ti z. t. tfx* % z> . 

[0 15 4] 

[0 15 5] 
[3-2-2 7X^#I#f] 
vx^|#gi l o l ^fft&£*i£>rx? 
#111 1 0 2tCA*S*l«. 
[0 15 6] 
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[0 15 7] 

i o 2Tffe>*i^^^«^^as:mwr-5o 

[0 15 8] 

-r<-TS^ 0150)1501 x 4 vx^S:Mv>Tgi^-r<2> 0 

[0 15 9] 

gi507x^n 4 x4<@<z>#ffc£;£U o~i 5£i?©£&iit'fii£io-f^> 
s#in.tiainf«:ai«)atfri:*«-c***«. jaTstry b©fifinfli«inf&««>a 

[0 16 0] 
[0161] 

^*)-Br#m2 0 0 2TfflV^*i£ 0 #jWJC-DVATl±lfe3*'r«. 
[0 16 2] 

[0 16 3] 

^JfiO^MCett, htfy Mi5 ify b£b> riiiiu ^v^tf 
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lll j fcvO^*; hJ0JK^S:fflv^*i^*j-5flBT*«. fc£U x*-Mfy 
[0 16 4] 

visits 

[0 16 5] 

3-:vv;**£Mvat, Mf y h 5bit. ^^6 4bit^e>^S-^tf6 

[0 16 6] 

f5fin**Inftt;**-hlfv h^5 fcf^y h r i i i i i j ^frJMfif#8#3 fcf<y 
h roiOj **l#a#l, 2#@^1, 3#@#1, 4#B#1, 

5#Btfl, 6#g#0, 7#@tfK 8#B#0CDbT v hfi? #£*£o 0 
[0 16 7] 

#BM5:±cIJ!t5= 3*UC J; y> 1 oCD:3->v;*#JC*B3"r5"9->f X© 
^©M-r-#{c*fl,T, 1 o<Z)MiDfif*inf3^*«>a*tiSii:fc«!*. 
[0 16 8] 

#!£fc©aaBT?tt, #iDfil»InfS:«|«)itfaKi*<BRBi&llfti^'S' h»JC«t5 
gsnxv>s^Sic. ^-rs#bf y hmm 3 rtucj: ytf#B<f##in 

So 

[0 16 9] 
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[0 17 0] 
[0 17 1] 

8 \fv h<DttMmmnf*&m.miEL<M.tb&tiizte. mi 5<wx? i 5 o 

[0 17 2] 

# - y ®2#I £ ffl v \ tz. $8M <D MM ic & -5 „ 
[0 17 3] 

[0 17 4] 

mil 





SI 


S2S 


S3 


S4 


S5 


1 


2 


3 




0 


i 


2 


3 


4 


5 


6 


7 



[0 17 5] 

irt, SI ~S 5 7 -fey h^fri±^3l^ff^Mv^&ft-a-;b-£<£>a£tf> 
[0 17 6] 

^fjS^l ©*fjSJC^e> £^ 01 601 6 0 lT?^K3*lfcffi» (0-7) (Z>& 
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[0 17 7] 

J&IC H^IC 3 2 X 3 2 V^L^ ^M^Til^Jlt^-^CZ)^^ 

^{C-oV>Tt;^L^T^<„ fcfc. M^^IiiTXf 15 0 1 

[0 17 8] 
[0179] 

[0 18 0] 

mm*. o~2 5 5 &T*<D&mmzi®m-*z>n(DwmT-*iz, ±^vr^-m 

[0181] 

hfSii 3 8/6 9 = 2m-roi!«>&tf;r iitf-e^So 

[0 18 2] 
[0 1 8 3] 
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> v * * & «/£-r & t <d m& &mmm 2 <dm tc & & „ 

[0 18 4] 

[3*2] 

<*ff£^2 > 





SI 


S2S 


S3 


S4 


S5 


1 


2 




64 




0,1 


2,3 


4,5 


6,7 


8,9 


10,11 


12,13 




136, 137 



[0 18 5] 
[0 18 6] 

[0 18 7] 

3 2X3 2©n->VX^(D^lCtt, lo©VX?ftKl|§lC^gfc£J$o&g 
[0 18 8] 

32X32.64X 6 4f C^tV^XCa-^^ft&H!, # 
[0 18 9] 

[0 19 0] 
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js*_t<z>^, 7x)#ifgi i o 2-eii. bMtc 

[0191] 

@B#JS[bit] [num] =(x,y) T'^Offii^t-Si:, bim*fJS^ 1 tf>*§£\ 
htTry HS1 ~S5 HfflmW$&l~3 V tn^T * £ fcnum&n - 

[0 19 2] 

J£il±0!)^$:V^^#m^l 1 0 2t|f^ 
[0 19 3] 

[3-2-3 • nz-z;mpmfa^m 

*&g«u v*? • /\°#->ie^JjTO3Mgi l 0 3tcA;fr2*i3 0 

[0 1 9 4] 

mmmm (+c) nm»mm c-c> (o) ££§!pj^t£&m#& 

3»JS3M£l 1 0 3T'ff e>o 
[0 19 5] 

Jt^imCte^X^m^l 1 0 2-e#e>tlfclB^JS[bit] [num] = (x,y)tf)J^ 

il70 lfct, ^^^WCDlHaR^l/^^-^BiJlItCffi^StifcifcMWl V 0 
2 £fc£ 0 

[0 19 6] 
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[0 19 7] 

MR(x,y)ttJffi*(x' ,y')\zmt-tZ>1iK ffi#[S[bit] [nun] Obitiinum&^ff; h 
[0 19 8] 

tot, BH^JS [bit] [num] ©bitjCffi^-TS^tl^Inf&Cx' ,y')5:/\°^->@e 

[0 19 9] 

/N°#->fe#I*h£3M£l 1 0 3 iz& y 

[0 2 0 0] 

±mU**?*W9'-4 >C«, (32X8) X (32X8) if^TXh^U. ^CD 
[0 2 0 1] 

JgUitfvx* • A#->fB#J*NS3Mgl 1 0 3T*fr*)tl-5^#T*$>S„ 
[0 2 0 2] 

/Jn£ & V* * felSft^- 9 <D±mc1& y jg LSI y £ 3 £ 1?#iDfiiainf £i£ 
[0 2 0 3] 

*wr 3^e>f5ffti«*infS:jftffl*es«^rfiBtt) »^<^otbti 

[0 2 0 4] 

£tJt#H 1 ©«»&»#fi«fe£#« 0 1 o sr-fftotis^-efeSo 
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[0 2 0 5] 

[3-3 Hmmmm^^^m] 
iu, mi <Dtftiammm&>&&^&. o i o a izmmztfrnmrninf 

a 

[0 2 0 6] 
[0 2 0 7] 

<D*?#uzfu y?<D±Tlz looi — ioo 3 (Dmto&frj&MZM-t^Mlz «fc y 

[0 2 0 8] 

b*>LJ&*^. *^^li3(Z)Ji!R^tcRS^-r2"=>cD;i/-^ , M©W^K^$:^lc 
[0 2 0 9] 

[0 2 10] 

ifv " i " (omttum^m. 1 o o 2»cssbu ±aa^* "o- 

©H£B:«3)^ai 0 0 3JC8BR-r«. 3tl?> 1001 — 100 3 ©flLSIttlf ^ h 
fiftt A # - > BB#I (Z> W# & #M b # £ fx to *i * . 
[0211] 
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[0 2 12] 

01 9 lZ7jk-?ffl'V&. I(x,y)^©®^ P(x,y)^8X80;^->l|(Jt*fe 

[0 2 13] 
[0214] 

®1 0<Dfa&<Dfr-Zffimtffit>ftZ>M^ : &mi 8iC^f 0 
[0 2 15] 

01 8T*&. hmm*mvMLM&>&timz. mm^-z^fa 1 8 0 1 

(1 8 0 3)£fltic. 7fn^n?»n 8 0 2 5:^_h^?>^T^T^X^-JlRlC^ 
yjgbSjy SttlibM (@10©1001~1003) Mf?,, 
[0 2 16] 

##IJf»#ii#>&*3Mg 0 1 0 4 \z& *) £A±<DWiftiM7t>ft. tfMmmirftfm 

[0 2 17] 
[0 2 18] 

[3 -4 7 7>f ;i/©ffi»fc#5R] 
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[0219] 
[3-4-1 JPEGfEi^fft] 

03 9fc^5l<Z)£^£imM&i&#&&^bfc0T*&£o 

[0 2 2 0] 

03 9 iCfc^T.e-H (WHP©««) *&3 [cycle/deg] T?«|g#«:*!Cfe 

<5#, fi« (*-»&tJP||-*) te&JO. 3 [cyele/deg]T*S^#«:*K:fcS 0 
[0 2 2 1] 

[0 2 2 2] 
[0 2 2 3] 

fti&fc^SsJCifc^T, HR^^b^BSt^^-rv^i^^^S. RGB 
£&5#^-M^-#C#LT (B) ^«^frbfit# 

[0 2 2 4] 

«TK:j£^1!H« (£rafl«»#<Bv^JR) fAW^ BStS UT B4o 
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[0 2 2 5] 
[0 2 2 6] 

>o?Fvh-vmmmm-?z>mitm) Kit, ^<D^f>mm.^^.w\zm^^^ 

o 

[0 2 2 7] 

*££7C<DMi7 i -#©ifS3<fglC&oT L£5 £^e>^* U y htfeSc 
[0 2 2 8] 

f ^-e*nafi© ^ffi -e & , ^ T-r;^-^-f x&T-^sfeH-tffiJx-S^^. jpeg 
sgic j p e Gmm&mt zm-To 

[0 2 2 9] 

-mmiz j p e Gfftt«F#ftti, AracD«j£4ft£&?!jmu Aia©m»#*« 

^^AracDm^^^T'J&v^^lC'W^^Sto^^T^S., iot.JP 
EGffi^^bi:«^3®^bfitlBi:^#Lic<VN^i?fey, J P E G&mn 

[0 2 3 0] 

jgmc j p e Gffiile»^b^©wtt&^#fc■e:**^s^cov^T«#^c«gi'r6. 

[0 2 3 1] 
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[0 2 3 2] 
[0 2 3 3] 

JPEGffi^f^tO l 0 6KiA;fr3ft&:fr9--BfcT r -*W:, 2ifg( 
Y)ilfii(Cr ,C b)lC^g|$tlSo 7G©#fej£# (R) >if§&/&# (G) , 

(b) frbmf&zfr&*^-mmT-*&AjjtinfcM&\z^ 

Y=0. 2 9 9 0 0XR+0. 58700XG+0. 1 1 4 0 0XB 
Cr= 0. 5 0 0 0 0XR-0. 4 1 8 6 9 XG— 0. 08131XB 
Cb=- 0. 1 6 8 7 4 XR-0. 3 3 1 2 6 XG+0. 5 0 0 0 0 XB 

(D&zm^x. TtcDft^-mmT-zzmm (y) n&m (cr, cto &t>w 

[0 2 3 4] 

nm&$- ii-feM^ z tifemmr- & mm&-tfr x # use h 4 

[0 2 3 5] 
[0 2 3 6] 

[0 2 3 7] 

04 1 \tm9L^—9<DVy^V >tf<Dm : ?'$:B{sfc : h<DX&Z>o J£AT, JPE 
GJEEKMffHf-ffcJC^WS 4 : 2 : 2 Oif^^U > ^©^IKSra^'T. 
[0 2 3 8] 

[0 2 3 9] 
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4 1O3tt4X4i^0fei^ (Cr, Cb) &7*t/TVA£„ feSf&SHC*j- 

imme>ffl5\^tf$ft>nz>o ^om^ 4x4iicd6» (cr, cb) « 

4 X 2®^4 10 4 iC^gl^tlSc &>±(Dy-y7V>y%:ftz) t8X 811©^ 

8X4 wmizm'p-t&o 

[0 2 4 0] 

*£oT, 4 : 2 : 2 ©iJ-^^U 8.X 8®I^©HS^Y, 

^Cr, -fe^^^Cbli, ^.8X8IE 8X411, 8X4®fgfCft5 

[0 2 4 1] 
[0 2 4 2] 

&>±<D&m&^i tiicift & ^ -r ^ # - > mm iz o v % t #§§s-r z> . 

[0 2 4 3] 

EI4 2C _t3&L£S9 ©A^->®e^J$:S^-ro 04 2lCfeV%T, + C© 
lE(JDigf5t£lf i oM^4 2 0 1 £IE<Z>>^3\ -C0t®Sil:Mi4 2 0 2 
^(D^^^h^-SZilil-r^o Z\(D£^. #;^yf liH4 0^5t$tLfe8 X 8 

wm^£>ft5M/h$f#ft#-&4 o o licfevNT, {gM^^JcW^ig^itsci 
/Mf I6xi 6Iii: UT^-Sig^-rs^^lSiitlc^tfo 

[0 2 4 4] 

4:1:1 (M^^^iH, tt:£l$HC 1 193*33 £fclH5f <) .4:2: 
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o 

2XN (Ntt^m) BiiltS. 
[0 2 4 5] 

J PEGjE^#fb^^nS#M^ (8X811) iCfcV^, 
rt$->mm<D&*)-4X (09ttt8x8Bi) ^-fb3^i6S*i<5#1g«i: 
[0 2 4 6] 

[0 2 4 7] 

*m&b&ftmiz.irtn£. j PEGi±nn^it&'£&-oT : bm?-m-frLmm (turn 

[0 2 4 8] 

#£tt^Y Cr, Cb tfc^HC^SIU rtf>fttf>C b/£#<Z)#{C 

[0 2 4 9] 
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wmtzmzmistcY uxn-) , m (vif>^) , c o>r» , k cm) 
mwzmm&mL. ^(D^cDY^omzn^-m^vuhx^mmminm^m 

[0 2 5 0] 

is £ -r , i mm & « * £ t © &c & w « © ic # flm&# mf * & js 

[0 2 5 1 ] 
[3-4-2 **EUJ&»] 
_tgBJ PEGffiflFfftCJ: y », ^=EU 0 1 0 7 IC— 

.B.«»SftSo ^©ff-iHfc^-^tt, *S»»^©iM, 3cV*ttH10««©« 

&uzmmir&'7v>#<Dmm<D#4 ^>^iz^t>^x, ±m*^v oio7^e> 

J P E G#«jt-&-ft#S 0 1 0 8^»ffi$tl^ 0 
[0 2 5 2] 

[0 2 5 3] 

HP*>. «^;frL«##5t©®#^-#lC:JM&&2;*lfc^C, JPEGffif 
■^ifc^ifiSti* z: £ £faSlc#x.*Ui, #Hife©7£Jfi©*§t&^ l/-*>r-;i/©® 

fit, ^ ^ - ^ * 5: ^ tig^: ^ < -tir-TlC H«© t»I± ^ f ttl -5 t V ^ e> flL& 

[0 2 5 4] 
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[3-4-3 JPEG#fi*M] 

j p e G#stg#ft#Mg oio8it w-wm^&mm, m^tm i k 

[0 2 5 5] 
[3-5 l/^M/-^3>«] 

#©0 2 0 2K:oV*T3$W&1&l!rrs 0 
[0 2 5 6] 

V l/-S/a>#®0 2 0 2illi, #iD#^flim#^0 2 0 3©§u^lC& 
[0 2 5 7] 
[0 2 5 8] 

l/2;^M/-2/a>#ao 2 0 2©»0S:BI7JC^-r. S7lC^-Til{C, US? 
^hl/-i/a>#i0 2 0 2H ^n>y^^ffl0 7 0 1, ^-U^S&I^S 
0 7 0 2, >f>;^ttffl#ll0 7 0 3, ^-'J>^1^10 7 0 4, * 

4r-y >^#^o 7 o 5**e>«jss*is. 

[0 2 5 9] 

goi02 (^n^^IfI0 4 0 i) i:H*oyn*;i'^i*l»*i« 

. ZL©*G.3ilCj;oT, -»»CttUS?X hU-5/a>fi#««>a*#S0 1 0 2 
(^Dvi'df^aO 4 0 1) tif©^D>y V$:mmirZ>Z}HZmM'V%>Z>o 
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[0 2 6 0] 

bfrU z.<Dzfu v 9 (D&mtZb&nig.M^X^X&mmitte^o rtitt, fg 

[0 2 6 1] 

0 7 0 2^m*^-S 0 7-V ^m^mo 7 0 2&_L3£Lfcl/^X h P-i/a> 

-r>A;i/xttm^o 7 o 3 icA^j^tis. -^t% ms*^? wws^sax 

So 

[0 2 6 2] 

@5©0 5 0 2,0 5 0 3,0 5 0 4,0 5 0 55:i{f}t5 o 
[0 2 6 3] 

IC^-To 08 (a)lCtt-f >7N°;i/Xflim^0 7 0 3 iZAJj £ tlk^gipIX^ * 

0 8 0 1 SrHltO 8 0 2 £ <fc o Tgi^^St" S^H^^o &33Wim<D&. MS 

iz^x^m^titc.mm'f-^^ i^xmrnvt^o m^&nmo 8 o 2 zmm. 
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[0 2 6 4] 

>f;l/^^&^g•t^i:^c^Lv^ <> MifcM^i^mstifcMIt^-* o 8 o i iztt 

LT2r£m#£J6Lfc%©£:0 8 0 3 JC^i" 0 -tf^-^O 8 0 3tC*fl,T$I^ 
fc^ffiO 8 0 4 $:^LIHiiMS:J6-rri:iC<fcoT, XiS 

[0 2 6 5] 
[0 2 6 6] 

l/i/xh ym^Mtb&&^&0 l o 2}c£v^kJ:, ^ISM^M*^ 

-512 60 1 tfM&ffc^C^;**!®^ 2 -* 2 6 0 2 & *J , M^MC^lC 

£v^>f>A o 2 6 0 3 ##n;t e>n<s 0 

[0 2 6 7] 

nxfmzo nn^mim^m zn^mm^- $ 2 6 0 1' 

tf^snfcj^tf&stet^&s^ Am<DMizizta%i,iz< <. ^M^icttiffl 

tf-*2 6 0 ni«f-> 2 6 0 1' l^lef — ftjcj!*.*. d*U±> Mi&tfcM 
^T**n^e>n^^>AVl/XM-^2 6 0 3»-'Jx»J:ot, ®^-# 

[0 2 6 8] 

02 602 6 0 3 ©«!&>r ^AVl/^M-^^P^-^tlfe^^li. 5ttf>J§i& 
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[0 2 6 9] 

*mft©^**ettlff«-?-^ 2 6 0 1 lei/*?* h U-ism>m-%2 6 0 

Il®if2 6 0 1' fc^-T^* 
[0 2 7 0] 

0 2 6<DmzM&&£frt~lsi?X h l/-S/3>##«, ttm©|^tCS^7-y 
[0 2 7 1] 

*nj£?tii*s£mn<Dj&MT?n&&&ti&ttijamminf zmmizmmx^ & 

[0 2 7 2] 

&>±<D#miz£ 0 7©^f>A^iMo 7 o 3 ^e>&_h*eb£-r >a° 

;i/XM-^^m*^ti, x>!r-y >^Iffi^l0 7 0 4&cA;fr£*i£o ^>r-U 
>^lff}#t0 7 04H A#£:ftfc>f >^l/X^<£ffiM£^T££>*i& 

[0 2 7 3] 
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*iTv^z:£#;fofr£ 0 m«^<^je>tifc-7-y x^©^Ri?S>Sc J£Lt© 
So 

[0 2 7 4] 

iDfi!P«Inf&iEb<i&ffi-e^S©ttU2?X h I/-^3>ff^ot^SA£W' 
[0 2 7 5] 

*$--y >^sfsifffl#©o 704 3^e>m*s*ife>^^*-y u 
>jrflio 705 jcA^jsti-g>c *>r- y >^#©o 705 KittM*-?-*"!!* 
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